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MEVD - 102
M.E./M.Tech., I Semester
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CMOS VLSI Design

Time : Three Hours
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Note: Atemptany five questions. Al questions carry equal marks,

1. a) Compare the two technology scaling methods, namely the
constant ficld scaling and constant power supply voltage
scaling. Show analvuically how the delay time. power
dissipation, frequency of operation and power density are
affected in terms of the scaling factor

b) Calculate the gate sizes x and » lor least delay [rom A
to 13.

2. a) bxplainthe design bierarchies with example.
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Identify the given logic circuitwith Aand B as input and
aive Boolean expression for Xand Y.
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Ay Derive the CMOS inverter DO characieristios and obtam
the refationship for output voltage at different region m
the transfer characteristics,
by Consider a CMOS inverter with the follow ing parameters.
IMOS Vo 06Vl 60uA VW L, 8
pMOS Vo 0TV _u,‘.('“_‘ 250A N WS - 1 2 and
Vi, 3.3V
Caleulate the Noise Marzins and the Switching threshold
(V) ofthe cireult,
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a) Draw a6-7T SRAM Celland explinn the Read and Write
operiations.
[y Realized the Boolean expression. /7 (D7 17AT) - (37.07)

F*using Standard CMOS and also find the equivalent
CMOS inverter circuit. assuming that (W1 - 10 for all
PMOS transistors and (W Ty 5 for all NMOS
[ransistors.
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a)y  Why is the packing density of MOS transistors more than
that of bipolar transistors” What s Fuler path in CMOS

cates. Hlustrate one lavout involving buler Path.

by Draw the stick Diagram Tor the grven Boolean [unction

and estimate s area.

OLT=D+A(B+C)

a)  Discuss the Charge Sharing problem m VESI circuits.
Foaplan various coreuits for sobving the Charge Sharing

problem.

b Draw atransistor level two mput NAND cate. Bxplaimn its
sizing {a) consudering V.-. (by for cqual risc and fall times.

a) Diraw Vds - Tds curve for a MOSER T, Now. show how this
curve changes (aywith increasing Ves (b with inereasing
transistor width (¢) considerine Channel [ength

Modulation.

by Caiculate Logical Effort for NAND Gate, NOR Gate,

EX-OR Gate and FX-NOR Gate all with 3-input.
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Write short notes on any four of the followimng:
a) Scaof Gates
by CMOS Process [-ﬁnhzmcémcms
¢} batch up prevention techmques
dy  Nondeal conditions in MOS device model
¢) Various MOSEFET Capacitances and their stemticance

) Setup time and hold ame constraints
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